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RE P O R T  RELATIVE T O  THE GENERATICH AND ARTIFICIAIt 
FE(:I[TNDATION O F  OYBTERB, ADDDREBSEPD TO TRE MINISTER 
OW THE MARINE AND TEE COLONIES.* 

B y  RI. BOUCHON-BRANDELY, 

EIECRBTARY OF THE COLLEGE OF FRANCE. 

Since the creation of the ostracultural industry, the administration 
of the marine has not ceased by divers ineans, grants of money, 
missions, etc., to encourage all attempts having for their object the de- 
velopment of this industry. It is undoubtedly to this that ostracult- 
ure owes its present prosperity and the constant progress i t  has real- 
ized, zt progress which was shown in so worthy a maniier a t  the expo- 
sition a t  Bordeaux. 

Faithful to this tradition, you have been good enough, monsieur, to 
authorize us, under your auspices and with your encouragement, to 
make the investigations of which we herewith present an account. 

These researches commenced in the College of France in 1880, in the 
laboratory of comparative embryogeny, under the direction of M. 
Balbiani, the eminent successor of M. Coste, who has aided UB with 
his counsel, have been pursued in this same laboratory and upon digor- 
ent points of' our coast, and they relate to  : 

1. The sexuality of the French oyster (Ostrea edulis) and the Portn- 
guese oyster (Ostrea angulata). 

2. The fecundation, the incubation, and tho development of tho eggs 
and embryos of both species. 

3. The possibility of interbreeding [crossing] them. 
4. The artificial fertilization of the Portuguese oyster. 
This outline report does not permit us to give the questions which 

we have studied that extended consideration which they deserve, so as 
to touch upon all their aspects; we will have the honor, however, of 
shortly presenting to you a inore complete report on this subject. We 
now occupy ourselves more particularly with our experiments in the 
mtificial fecundation of the Portuguese oyster j these are what appear 
to us to be of the most ilnniediate interest. 

THE PORTUGUESE OYSTER. 

The mollusk known under the name of the Portuguese oyster has not 
existed upon our coast for more than thirty years. Tho Museum 
Delessert, Lamarck collection, possesses the Only specimen which we 

*Rapport rolatif la g6nhalion et d la fdcowlation arl@eielle des huttree, adread au 
minietre do la marine et de8 coloitics, par M. Uouohoii-Urandely, secrdtairo du ColUgge do 
France. Jottrnal ofleiel do la llt$ublipue B'rangaiee. Duocubor 16 ana 17, 18811, pp. 
67624764 and 677847~2. Translated, with notes, by JOHN A. RYDER. 
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have. Its introduction and acclimation into our waters are due en- 
tirely to an accidental cause. A vessel coming from Portugal brought 
back a cargo. ;Entering the Gironde after a long voyage, the captain 
thinking the oysters were dead had the whole ship-load thrown into 
the water, on au old bed called the Banc du Richard. Having found in 
the Gironde a medium almost identical with that from whence they 
came, and the conditions favorable to their propagation, they have 
there multiplied in such proportion that from the Pointe de Grave to 
beyond Banc du Richard, that is for an extent of nearly 30 kilometers, 
they form a vast bed, the extent of which will soon be limited only by 
the banks of the river. 

The natural history of this mollusk has been imperfectly known, and 
the accounts of it are very vague. We may compare them with the 
common oyster, from which they diff'er as follows: 1, in their form; 2d, 
in the taste of their flesh; 3d, in their habits; 4th, iu respect to their 
sexuality. 

It is superfluous to here describe their external form, in that it does 
not recall that of 0. edulis. 

As to the taste or flavor, no confusion is possible to a palate in the 
lea& experienced. AR to their habits, we know that they delight in 
brackish and muddy waters, and that there they multiply in preference 
to all other situations. We find them, in fact, in the Gironde, in tho 
approaches to the h e  d'Ol&on, a t  the mouth of the Charente, where 
the waters have a specific gravity of between lg to 3 degrees (1.009 to 
1.020). They still multiply in the Basin of Arcachoii but meagerly, and 
only in such places where they are sensible of the influence of fresh 
water. It is fitting in this connection to allude to a singular phenome- 
non a t  that place; it is, that the oyster of the Tagus there becomes 
infartile after a certain length of time, to such an extent that they soon 
disappear in the basin if a complement of sexually mature iudividuals 
are not brought there a t  intervals to perpetuate the species. 

I n  respect to  sexuality, the difference between these two mollusks is 
very great ; most radical. Ostrea edulis is hermaphrodite; 0. aNgulata 
is  unisexual or diecious. We have opened more than 10,000 in all 
phases of reproductive activity, and we have not seen a single one of the 
I&ter of which the sex was doubtful. They were all either exclusively 
male or exclusively female. 

No less marked is the diEerence in the mode of reproduction. The 
eggs of the common oyster are fecundated within the valves of the 
parent, apparently within the openings of the oviducts ; those of the 
Portuguese species on the bosom of the waters. The first cannot de- 
velop outside of the incubatory cavity of the parent; the second undergo 
their development in the open currents. The larvae of 0. edzclis, iu order 
to live, develop and attain the errant or pelagic stage of their existence, 
are dependent upon the albuminous liquid secreted by the mother ; 
those of 0. angulatu, more vigorous, more independent, and altogether 
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more active, transport themselves into the living waters to there take 
up the nutritive matters which are necessary to transform them into 
spat. 

HYBRIDIZATION. 

There are, therefore, great differences between the Portuguese and 
commonoyster of our coasts,not onlyfkoma conchological pointof view- 
that is to say, in respect of external form-but also as regards their 
malacological and embryological peculiarities. The characters of each 
are BO well marked that the question of hybridization, which has so 
alarmed our maritime population, would not have needed to be raised. 
We understand that, according to a preconceived theory of certain cul- 
turists, these two rival species of oysters are susceptible of crossing. 

The Portuguese, on the one hand, tending to abase the purity of our 
race of oysters; on the other, on account of its fecundity and vitality to 
replace the common oyster, to invade our banks, to ruin our propagat- 
ing parks. This prediction.has happily not been realized, and our oys- 
ters, also those of Arcachon, those with the fine and nacreous shells of 
some of the rivers of Bretapne, the p e e n  oysters of Marennes, the deep- 
water oysters grown on the sands of d)Olonne, have lost nothing of their 
pnrity and primitive qualities. We consider it useless in this place to 
state the weighty reasons which imp91 us to combat this theory. 

We would simply remark in this place that it is now newly thirty 
years einco the Portuguese oyster has been introduced into the waters of 
Arcachon. If they have exercised the influence which has been sup- 
posed upon the nativeoysters of the basin, we cannot find any evidence 
at this ostracultural etation of 8 singleindividual which shows the effect 
of hybridization. 

On the other hand, not 8 single bed can be cited where they have 
caused ruin and diminution of fertility. Have they injured the oysters 
of Arcachon 3 The marshes not transformed into parks; the canals of 
the basin, are they less productive than in times past t The banks of 
Brittany? still so rich (the Portugueeo oysters have been cultivated in the 
rivers of Auray and La TrinitO), have they suftered in the least 9 Does 
the dredger of to-day encounter many Portuguese or hybrid opters t  
No. These fears, we repeat, &re not justified, and this for the reason 
already stated, that the two rival bivalves lire and are adapted to eu- 
tirely different environments. Moreover, the following expcriments 
demonstrate scientiflcally the inanity of the doctrine of hybridization. 

The surest means of discovering if cross-fertilization would take place 
consisted iu bringing into contact the generative elements of the two 
species participating, or supposed to, in this act. It is in this may also 
that we shouid proceed when we would learn if the individuals of allied 
species or varieties of the s m e  species are snsceptible of concurring in 
the production of a being. Very often, when closely allied species or 
varieties of the same species mere used, the cross-fertilization would 
not end in the production of living embryos. The elements sometimes 

April IO, 1883. Bull. U. 5. F. C., 8!2--21 
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blended properly and fecundation took place; sometimes also the o d e  
mould segment and attain a more or less advanced degree of devolop- 
ment, etc.; but when these same elements were brought into immeilia$e 
contact they remained unchanged, and ended in absolute sterility. 

This is precisely what we have observed in the course of direct attempts 
a t  hybridization which we have made during the past two years1aSt  
year and this. 

At different times and under different conditions me hare brought the 
eggs of the Portuguese oyster and the milt of tho common oyster into 
contact, and vice versa; ncrer under these experimental conditions, the 
sexual elements not being brought into contact naturally, bas there 
been a trace ot evidence of succcssful fertilization or of development. 

ATTEMPTS AT A.RTIFlULaL IXPREGNATION. 

When after two years we had learned for 8 certainty that the sexes 
of Ostrea anguluta were conflned to separate individuals, we imtueditttely 
conceived that it was possible to artificially fertilize the eggs of this 
molluslr. We mere likewise encouraged by the experiments which 
Brooks, of the Johns Hoplsins Uzlire?sity of Baltimore, had made upon 
Ostreu virginicn, likewiso nnisexual, and which had enabled him to 
follow tlle development of the embvos to the formation of the shell. 

We began some experiments in the laboratory of embryogeny of the 
College of Prance, which, without being conclusive, indicated none the 
less the path to bo pnrsued, and the manner in which our experiments 
were to be conducted. In  the course of the same p a r  these experi- 
ments were repeated a t  Arcachon without much success. Last year we 
obtained mobile l a m a  for tho first time. The observation much sur- 
prised us; we had not long to wdt,for after an incubation of only 
twelve hours, a precocious outward manifestation of life was apparent, 
for already in this phase of their evolution these larvae presented t l ~ l  
appearance which loft no doubt as to their definitive form. 

On the other hand, we have found nothing in what has been pub- 
lished 011 tho suQject of the incabation and transEorniation of the eggs 
of Ostrca edulis which r e c a b  the aforementioned phenomenon of pre- 
cocious movement which had not, we believe, been observed before.* 
The advanced state of the season where we were, and the difficnltiea 
which we had to procure Portuguese oysters at Arcachon in a oondi- 
tion fitted for spawning purposes, did not permit us to continue the 

'At the time when they occupied themselves busily with the artificial focnndation 
of fish ova, tho two Vosgian fiehurnien, Gehin and RBmy, sought to discover, or had 
Rtntod that i t  would bo possible to troat tho eggs of the common oyster, the only na- 
tive species known 8% that time, by the same methods. But the Iiermaphroditism of 
the mollusk having been demonstrated, they were obliged to  abandon this hope. 
Moreover, had the artificial focnndation been possible, i t  mould have boon of no con- 
sequence industrially, for the reason that tho eggs and spbryos of 08trea edulis oannot 
dovolop outdde of the incubatory cavity of tho parent. 
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experiments profitably, nor to settle those questions vhich were still 
obscizre. A t  the end of last season me little thought, considering 
$he slowness with mhich our studies had progressed, that we mould be 
able in a single campaign to solve the problem of artificid fertilization 
appliwble to the ostracultural industry; vie vere dso not at first as- 
sured of our. ability to produce the manifestation of the phenomena 
which we have observed with 60 much interat  and upon whictb rested 
our hope of final success. 

In recommencing the work we were obliged to make choice of a con- 
venient sfation for our experiments. The station of Vcrdon, situated 
on the left bank of the Gironde, at a distance of several kilometers from 
the mouth of the river, seemed to us to combine all the desired advan- 
tages. We were assured of finding there theoysters fitted for spawning, 
as well as suitable water. In fact, the Grst attempt which wo made in 
artificial impregnation in fourteen hours afterwards reeulted in the 
production of mobile lamb, notwithstanding that the season for the fry 
had not yet arrived, commencing at least a month later. 

M. Tripota, one of the veteran ostraculturists, and at the same time 
one of the most competent, very williugly, at the request of the CUM- 
missioner, M. Jonan; pIaced at our disposal, with a grace and disinter- 
estedness for which we are under great obligations, two beautiful un- 
submersible claims which received fresh water for several days during 
the spring tide, and which were soon arranged for our use by means of 
some alight internal alterations. Separated from each other by a 
straight, massive wall of earth, these tmo ponds, with an area of about 
100 meters each and an average depth of SO centimeters to 1 meter [?JS 
inches to 3 feet], mere placed in communication by means of a pipe, 
wLich was closed at  either end by a sponge to keep out any sediment 
in  susponsion in the water. In this manner all doubt as to tho origin 
of the spat which was collected was guarded against. 

For the outlet, an apparatus consisting of a wall of fine sand confined 
by boards permittcd the water to percolab tlzrough it, but prevented 
the embryos from escaping withit. The lomeruost clair@ only was 
utilized in our experiments. Tho uppermost Claire, in which we stored 
$he mater whenever it was pobsible, served as a reservoir from which to 
decant, the supply-pipe allowing nothing to pass into the experhental 
Claire except clear mater. 

This arrangement completed, the products of artificial fecundation, 
impregnated in various mays, were poured into tho esperimental reser- 
voir. This took place in the second week in June. 

According toeour belief, wo hoped to find some spat on the collectors 
placed in the experiinantal clairu at the end of the same month or by 
the beginning of the mouth of July. M. Tripota, who had taken an 
active part in the work, and'who took my place in my absence, contin- 
ued to supply the Claire with fertilized eggs and mobile embryos. 

The time assigned for experimental proof having arrived, the collcct- 
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ors mere examined, but they did not bear any apparent trace of 'spat. 
This was a deception. Meanwhile, thinking that the season for the fry 
had not yet begun in the Gironde, we expected happier results from 
our final experiments. The Claire was emptied, and some modifications 
mere introduced in the management of the water, and from day to day 
mixtures of the generative products were again poured into the Claire 

On the 24th July the tiles were examined. This time all had spat 
attached. It was therefore evident that the first experiments had not 
been as unsuccessful as we had supposed. In fact, each of the tiles 
immersed had young oysters attached to the number of twenty or thirty, 
measuring about a centimeter [two-fifths of an inch] in diameter. This 
spat was evidently derived from the spawn put out during the end of 
June or the commencement of July j but their small size had prevented 
us from seeing them when the inspection was made a t  that time. On 
the 24th July we had specimens about a month old. This fact was all 
the more remarkable, in that, up to that same time, the collectors placed 
in the Gironde, in the very center of the spawning beds, did not show 
a sign of spat. 

The problem wbich we had put before ourselves had accordingly re- 
ceived, from a scientific and practical point of view, a solution in con- 
formity with our hopes. It was possible to obtain spat by means of 
artificial fecundation and to capture it in confibed waters. And we 
no longer had the slightest reason to doubt the identity of that which 
had caught on our tiles, nor to suppose that it came from the waters 
without, since there was as yet none apparent in the Gironde, and 
the tiles in the upper Claire, which served to feed the experimental 
Claire, were completely exempt. 

If in forcing nature's processes we arrive at the mme result, that 
is, provoke the birth of the young before the-time of the normal emis- 
sion of the spawn, there is all the more reason for us to suppose that 
we have an excellent means to aid and favor her. 

In pursuing our researches in the establishment of M. Trip&, we 
did well to vary our means of i~vestigation whenever the same bore 
upon the industrial aspects of the work. 

On the rights [parla] along the Canal du Oonseiller, and fed by it, 
there exist old salt marshes, for the most part abandoned, or used for 
other purposes than i'ormerly, some of which have been transformed 
into reservoirs for fishes. Those which we appropriated wero about 
two kilometers from the river and from the locality chosen at Verdon, 
and received fresh supplies of mater during the spring tides. They cou- 
sisted of numerous compartments, varying in depth and communicating 
by wide trenches cut into the banks separating them from each other. 
Their total extent somewhat exceeded a hectare. During the new and 
full moon the gate controlling the supply was opened to allow the fish 
carried by the current to enter and to renew the water. This maneiiver 
was repeated many times during the tide. On account of the situation 
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occupied by this marsh along the exposed shores of the Gironde the 
water is never stagnant, even at the time of the neap tides. The sea- 
breezes and winds which follow the course of the river aerate it per- 
petually and agitate its surface. Those which we had chosen measured 
5 to G feet in depth at the center and 2 to 3 along the margin. Stakes 
placed at ihtervds supported the fragments of tiles suspended with iron 
wire, 

From the beginning of July to the end of August, M. Gassiau, sohool- 
master at Verdon, who assisted ut3 during the entire campaign, with an 
intelligence, zed,  and devotion worthy of the highest praise, took care 
to pour into the inclosures, several times a week, the products of the 
artificial fecundations which he prepared with rare skill and certainty. 
Three hundred oysters only were used in these experiments. 

On the 8th of August he visited the collectors, and observed on dl 
of them, without exception, hundreds of young oysters, measuring one- 
halfto two millimeters in cliarnater [& to & of an inch]. The spat 
grown from each of the successive lots of fertilized spawn could be dis- 
tinguished by its &e, which corresponded to ita age. Having the 
curiosity to know how many fixed themselves to one tile, we counted 
more than eight hundred on a single piem of tie, of which tho size was 
one-fifth, that of an entire one. This time our success was complete. 

Up to the end of August, the time when the oysters had nearly all 
spawned, the spat continued to attach itself just as abundantly to all 
kinds of collectors with which it came in contact iadiscrimin;ltely, frag- 
ments of tiles, pieces of wood, boards, &c. 

Doubt was no longer possible. The pessimists asked whether our 
nurslings would grow and develop equal to those which were naturally 
collcctR.d on the banks of the Gironde. We responded to this objeetion 
by sending some of the tiles to be plamd in the parks at Arcachon, 
where they remained for a month and a hal& 

These tiles and fragments of tiles figured at the end of September in 
the exposition at Bordemx by the side of those which had been brought 
by MM. Tripota and Gmsiau. 

We also found that the spat born in the beginning of July, in the 
cloqed Claire, measured from three to four centimeters 'in diameter, and 
that which was collected in the salt-marsh by the end of July and 
during the month of August had attained the dimension of one centi- 
meter [two-fifths of a,n inch] in diameter. Finally, during the emly 
part of October, we had the honor of presenting to the minister of 
marine a, t,iIe upon which two thousand young oysters could be counted, 
measuring from one to two centimeters [t\Yo-fXtha to four-fifths of an 
inch] in diameter. , 

It 11ow remained for us to make a final demonstration. I t  was nec- 
essary to prove that the spat whiuh was collecteil did not primarily 
emanate from the banks in the Gironde, but mas the result of the 
artificial fecundations practiced under our care. This proof was evi- 
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dently superfluous after what had taken place in the closed and poorly 
aerated waters of the Claire where we had in the kst  place established 
ourselves. We knew, in fact, that the person who cultivated the marsh 
had attempted in vain, two or three years before, to collect spat. But, 
in undertaking this counter-experiment, we had a two-fold object in 
view, viz, to clear up all doubts, if such still existed, as to the value 
and advantages of tho method of artificial fecundation, and that of 
creating a sentiment in its favor. This proof had to be conclusive. 

A t  the entrance to  a fish-pond close to the one used bs us, of nearly 
the same extent, similarly arranged and receiving water from the same 
canal, had been placed the tiles upon which it was thought the spat 
coming from the river would not fail to attach itself. At that time the 
oysters were in the height of reproductive activity; the collectors in 
the Gironde were being charged with spat, and oms in the other pond 
mere being covered as fast as and in the proportion that they were im- 
mersed. We expected to find some young oysters on the collectors put 
down as a test. There was nothing on them, however; these collectors 
remained completely free of dl traces of spat. 

TBE METHODS OF ARTIF1CIIA.L FERTILIZATION. 

Imperfect and incomplete as oar methods of artificial fertilization 
still are, we think it useful to make them known. In fact, there is no 
better way perhaps to aid in bringing them to that perfection of which 
they seem to be susceptible. After many trials and experiments, me 
h a w  found the following to be the most practicable : 

It is easy, after a little practice, to determine the sex of the Portuguese 
oyster with the naked eye. A small portion of the matter contained 
in the genital gland is taken and placed on a plate of glass and dilntecl 
with a quantity of sea-water many times in excess of the rolume of 
tho portion of spawn. 

When the subject is female, the Ifquid appears granular, and upon 
examining i t  with care we see the ovules which the water has set free 
or separated. If i t  is a male, the mixing of tho water with the seminal 
fluid is more diEicult, and the liquid remains opaque and milky. With 
the aid of a pocket lens the distinction is very easily made. 

The choice of spawning individuals is not, we have reason to think, 
amatter of indiftiirince to  the success of the operation. We would 
reject for thh purpose oysters from shallow water or such as are fre- 
quently uncovered by the tide.' We have never obtained good results 

-~ -~ ~ 

*Our belief 08 to the sterility of certain brood-oysters rests upon two very impor- 
tant ohmations made at the island of O16ron. It wm in vain that we attempted to 
fertilize the spawn of oysters taken from the higher levels of the oyster grounds of 
tho island, while at the same time, under the same conditions, in the same medium, 
with the 8ame water, and andor the eame external influences, the experimenb resulted 
in the formation of mobile embryos, if spawners were med from tho same shore, but 
from deeper mater. We would, however, make certain roservbtions in this regtL1.d. 
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with them. The fecundation is effectual, cleavage sometimes proceeds 
to an advanced stage, but all at once the development is arrested, the 
eggs undergo alterations, and their membrane ruptures. 

To avoid all inconwniences of this kind i t  is best to use spawners taken 
from active and deep maters. It is also important to assure one's self 
that the sexual producta used are quite meture. In the absence of any 
means of verification by means of the microscope, an instrument pos- 
sessed by few ostraculturists, the following methods are to be resorted 
to: First, by an inspection of tho genitd gland. If it is transparent 
at one point, i t  shows that the evacuation of the generativo products 
has commenced, and that consequently those elements are mature. (This 
remark applies to tho gland of the male as well a8 to that of tho female.) 
Secondly, by freeing the eggs from the ovary. If  tho eggs are easily 
detached, by simply stroking with a fine camel's-hair pencil, we may 
consider them fitted for fertilization. It seems, homever, that infertile 
o d e s  detach themselves easily from the gland, but that this does not 
take place unless the spawning oysters have been injured. 

Finally me find that the seminal liquor seems to act most efflciently 
when it  mixes readily with the water.+ This disposition noted, and 
after having prepared a veesol one-half or ono-third full of sea-water, 
an incision is made in the ovarian gland, and wo detach tho eggs by 
means of a soft, flexible brush or pencil, from which they are deposited 
in the vessel as fast as they are remored. We find that their impreg 
nation is facilitated if they are subjected to a mashing at this time. 

This operation purges them of iinpnrities which am still adherent, 
and brings about the dissocihtion of those which still stick together. 
With this object we shake the contents of the vessel with the hand or 
stir them with the pencil, when the liquid is allowed to settlo. In one- 
half to one hour aftexwards the uninjured ova have eettled at the bot- 
torn of the vesscl ; that which remains in suspension in the mater; vitel- 
line matters, ruptured membranes, iujured egg& &e., is to be poured 
off. It is of advantage to repeat this process of decantation. 

The seminal liquor [milt] is obtained by th0 same mans  &e the eggs, 
but there is no necessity for any preliminary preparation. It is simply 

*The microwpa is now of the pa tes t  utility, if w e  wish to mure ourselves of 
the quality of the fertilizing element. This oleindnt, in order that it may serve its 
pnrpose aatit3factorily, when oxamined with a sui3cieutly etrong magnifying power, 
it is necessary that  tho animaIcule~ of which it consists thould appear segregated, 
independent, and active. During cold weather they ~LTO often immobile, but thog are 
ofton only benumbed ; it is t4hon only necessqry to expose them to warm air or place 
them in water at a temperature of 220 C. to 250 C. (71O F. to VOP.), in ordor t o  causa 
them to vibrate and display activity. &pegation of the BlWmatk particles may be 
produced under Certain CirCumstanCOS by tho 8imlO pl'OC688. Cases of infertility of 
the milt are generally very rare. [The segrogation or dissociat~ion of tho scminal par- 
ticles or spermatoz~a by diluting the sperm with water is an importaut fact, and oiie 
that has thrust itself upon t,he notice of the translator in observing the fresh milt of 
both oysters and fishes. It seems quite inactive in 80mO cases before dilution; i t a  
activity is then at onao provokocl by the addition of water.-T'a.] 

--- 
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poured into the same vessel with the btter, impregnation taking place 
at ouce.* 

From that moment the successive phenomena of development are not 
easy to follow under the microscope. We find, after the generative 
elemcnts are brought into contact, that the egg, which wa6 at &st 
pear-nhnped, becames more and more nearly roiind ; the germinittive 
vesicle is effaced and disappws totaUy, the polar globules appear at 
one point on the periphery, the egg 8cgrnents into two, three, and four 
parts, the number of which goes on increasing until i t  fiually aasumes 
the mulberry or morula form. In order to clearly describe the trans- 
formations of the egg, it would be necessary %o have illustrations ap- 
pended. In the course of seven or eight hours of incubation, accord- 
ing to the temperature, the embryos begin to move, and D mobile brva 
appoars.t 

The mobility of the larva is manifested in accelerated movements -of 
rotation or by sudden starts across tho field of view in which they are 
observed. Sometimes they rotate as if on a pivot, sometimes they m- 
main quite immobile; but if me examine them with care we find that 
the vibratile cilia with which they are provided contiiiudly manifest 
their peculiar motions. Arrived st this period of their existonce, and 
in consequence of their amall size, they become difficult to observe.$ 
We have observed the rudiment of the shell at about the seventh d&y 
of development. [This is sometimes formed in twenty-four hours in the 
American apecies.-T~.] 

Fertilization will succeed without conforming rigorously to the direc- 
tions which me have givcn. The determination of the ~cxes,  for ex- 
ample, is not absolutely necessary, for, in operating with a cwttain num- 
ber of sexuallr mature adults, it is certain that both males and females 
will be found amongst them. The same remark applies to washing 
the eggs; butmc would insist that it is a useful precaution which haa 
real advantages and facilitates the study of the phenomena of develop- 
ment. 

* According to the observations made in tho laboratory of M. Balbinni by &I. Henne- 
g119, the  egg of Oetreo angukta appears to be provided with a micropylo at its point 
of attachment to  the follicle, that  is to  say, at the  estrelnity of its pediclu. 

+At  Verdon we have obtained mobile embryos seven hours after the fecundation, 
with the water at a temperature of92' c. (71° F). [Theeggs of the American oyster, 
with the water at 780 F. to 80° F., will hatch i n  five houm.-Tn.] 

$ The volume of the larva is about equal to  the egg. Now, the egg of Oslrco angw- 
lata, if we suppose it to be perfectly spherical, and we take the smullest diameter of 
this sphere, measures 52 millimotore [ z b t h  of an inch] ; the volume is consequently 
.COT35f34th of a cubio millimeter. 

For the sake of comparison, measurements of the following species are appended: 
The nnisoxual oyster of Dackar; diameter of tho egg, 43 millimeters. 
The hermaphroditic oyster of Toulon (Ostrea plicatula); diameter of the egg, 95 

The common oyster (0. edutis), hermaphroditic; diameter of the egg, 1532 milli- 
millimeters. 

meters. 
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We would add, in conclusion, that the generatire elements may be 
preserved for some hours, without being broaght into contact, and not 
lose any of their vital properties. Our collaborators have obtained the 
best results when the generative products were not mixed together for 
one or two hours after they were removed from the glands. 

We mill close this part of our essay with allusions to some observa- 
tions relative to, first, the influence apparently exercised by the deu- 
sity of the water on the process of fertilization; secondly, artificial incu- 
bation. The water employed at Verdon had a density of about two 
and a quarter to three degrees, measured by the hydrometer [or an in- 
dicated specific gravity of about 1.014 to 1.020 of BanmB’s scale, the 
one probably used.-Ta.] 

At  Cetta, the water8 of the Mediterranean were successfully used ; 
the specific gravity iu this case was nearly 4 degrees [or nearly l.Wi.1. 

In tho present condition of our researches i t  is dif%cult to rea& any 
conclusion in regard to the facts j u s t  recorded, particularly the two pm- 
ceding. It does not seem m y  the less certain that if the oysters wirll 
not be able to become sexually active in very saline waters, i t  does not 
appear that such waters are inimical to fertilization and development, 
[This iva8 not the experience of tho translator with the Rpawn of the 
American oyster. It was found in fact that water of a markedly higher 
specific gravity than that from which the spawning adults was taken 
\vas injurious, especially to the milt.-T&] 

In respect to the attampts at artificial incubation, me wonld Ray that 
we have employed [temperaturo] methods siniilar to those uged in inCuba+ 
ing birds’ eggs. The eggs of the oysters placed in mater maintained a t  
a uniform temperaturo of 200 0. [ G W  F.J were hatched in six and a half 
hours. It would be profitable to make experiments in this direction; 
for, if tho method of artificial incubation is successful as applied in- 
dustrially, it would be wried on et dl times, except during cold, stormy 
weather, which kills both the eggs as well as the larvee. With our pres- 
ent processes the incubation as well as the fertilization are not very 
success€ul, except when the weather is warm and fair. 

APPLIOATION O F  ARTIFIOIAL FEOUNDATION. 

Is it necessary to have recourse ta the economy of arti5cial methods, 
in view of We evidenco in favor of its advantages, opeuing up, as it 
does, a new field in tho ostracultural i3ldustry’B 

The Portuguese oyster is endowed with surprising fertility.* If allof 

* A  cubic mnthetre of ovary yields: 
Orr 

By tho method of dissooir&ion.. ......................................... 2,500,000 
By the method of swtion ................................................ 5,200, OW 

Total ............................................................. 7,700,O~ 
(Mean, 3,850,000.) 
The volume of the ovary of an oyster of medium size vnries between G and 8 aubb 
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the eggs annually produced by the innumerable individuals to  which the 
Gironde anbrds protection would hatch out, and if also the matera of 
the river contained sufficient food to nourish them, the adjacent portions 
of the sea would soon be filled up. The causes of the destruction are 
numerous and powerful, for the crop of fry is always abundant, and 
either in consequence of inclement weather or during high winds, tern. 
pestuous waves disperse and destroy the legions of larva which are in 
process of incubation. Now, the methods which we extol mould enable 
z29 to escape some of these evils, and would assure those who put them 
in practico of a certain crop, by protecting the fry from the fluctuations 
of the temperature, and by this means persisting bad weather would 
not coniprornise the regular abundance. 

We have already remarked that it is not a single crop of fry mhich 
we have each year, but two, and perhaps three. In  fact, the season 
for the fry lasts for at least three months. 'This interval is sufficient, 
we have learned with certainty, at Verrlon, to permit us to place the 
collectors three times in the same Claire, when the fry mill adhere each 
time. 

The localities adapted for the hatching establishments are not want- 
ing; they are to  be found near the mouths of most of our rivers. Two 
conditions only are necessary: the waters should be brackish and have 
a speci6c gravity of 1.014 to 1.020, and be readily renewed. 

Perhaps i t  would serve ua much better to show up the advantages of 
our system by borrowing some data from fluvial flsh-culture. 

We know with what success we now treat the eggs of fishes by 
methods of artificial fertilization, of which M. Coste determined and 
stated the laws. The cause of the depopulation of the waters is the 
want of propcr economy; and it may be said that in every European 
state the question of fish-culture is the order of the day, and takes the 
first rank amongst those economical questions claiming prompt solution. 
To this end special laboratories for the practice of fish-culture hare 
been established in Switzerland, Germany, England, Russia, Norway, 
etc. Artificial fertilization is the raison d'itre, and is the basis of their 
operations. These have given results much superior to those which 
are obtained by allowing nature t o  have her own way. For example, 
of 1,000 eggs fertilized artificially and cared for in hatching boxes, 980 
hatch perfectly, while of those left to thornselves in the open waters.it 
is estimated that 90 per centum are lost, 

We admit that the eggs of the salmonoids are much better adapted, 
on account of their large size, to artificial treatment, than thase of 
Ostrea anplata; gut even if this comparison is hardly fair, the dimin. 
ished losses which would result from the application of artificial 

centimetrea. There are consequently about 20,000,000 eggs discharged annually by 
an oyster thrce to four years old. 
In tho ease of the common oyster (0. edulie) this number is rcduced to 1,200,000 to 

1,500,000 eggs. 
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methods to the eggs of the unisexual oysters would pone the less be a 
fruitful operation. We aee what occurs under natural conditions. The 
mother oyster discharges its eggs in considerable numbers. But how 
many are there of those which in the immensity of the surrounding 
waters find favorable conditions for their life '8 The estimation of the 
losses is difiicult, but if we base our calculation upon tho proportions 
indicated abore, we will find that of the twenty millions of eggs pro- 
duced during one season but two lllillions ever attain the condition of 
mobile larva. 

Once brought to this phase of transformation, how niany attach 
themselves to  the collectors? Thereis little hope that more than n 
tenth part escape the manifold dangers by which they arc constantly 
surrounded. In  the closed claires it is otherwise. We at once guar- 
antee the impregnation of all the fertilizable eggs, placed as they are 
in forced contact with the fecundating element. There is thus sup- 
pressed the prime cause of the destruction of germs, without doubt the 
most important. We also escape a second and also serious cause of 
mortality, in protecting tho embryos in the closed reservoirs, where, 
sheltered from dangers of a11 Ends  to which they are exposed without, 
they pass undisturbedly through the period of their pelagic existence, 
till the time when they flnd themselves iu need of the collectors, which 
t h y  will readily find, and to which they will fis themselves. 

Figures will be more eloquent than many arguments; one i~undred 
fertilized eggs have produced sighty mobile Zurvce. This is the mean result 
of our esperieiice at Verdon. Considered iu its industrial relations, 
the system of capturing the fry in closed waters would be infiuitely 
more ecor~o~nical then the present system. 

The only collectors suitable for great depths are the tiles, which, on 
account of their weight, oppose a resistance to the currents; boards, 
slates, and other light bodies have been successively abandoned. Bu t  
the tiles are raised with difficulty after they are disposed in nests on 
the beds. They are put out only when the f ry  is abuudant, or when it 
is being discharged during certain tides and favorable times. 
In confined waters [claires] we could put down or remove the collec- 

tors a t  any phase of the moon, no matter what might be the state of 
the sea, without incurring the risk of breaking them. Nor mould i t  be 
necessary to fix them to the bottom. Moreover, we would not employ 
tiles exclusively, for, while the tile is an excellent collector, it also h a  
its disadvantages, especially on the ahores of the Gironde, where this 
mode of rearing the oyster is not in favor. Sinqe their great weight 
renders their transportation oostly, they remain in position only ti l l  the 
spat may have reached the size necessary for detrocage [or detachment], 
from which cause the growth of the spat is delayed for a year. 

Not to neglect any of the aspects in which ostraculture may perhaps 
be viewed, perinit us to say that the following mothods appear practi- 
cable : Firstly, the introduction and acdiination iu our waturs of uni- 
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sexual species of oysters, like those of Dakar, America, etc. ; secondly, 
the establishment of beds at Cliffersn6 placss known to be favorable 
along our coast. 

This work of colonizabion would present no ray great difficulties, nor 
would it entail a very heavy expense. Tlris might be carried out at the 
mouth of one of our rivers-the Charente or Adour, for example, the 
mouths of which are known to be well adapted as breeding and hatching 
basins. I n  these reservoirs during three months we would pour the ferti- 
lized products of thousands of oysters, and allow the resulting embrps  
to disperse themselves freely in the river. If the collectors, tiles, stones, 
or shells were then spread on the bed of the river, a bank would soon 
be formed; and if they repeat this operation for two or three yea-, 
this bank will be sufficiently importmt to become an object of regular 
and productive improvemeut. 

Our experiments in propagation have for their necessary complement 
the study of the question of culture. We are now assured of no lack 
of' the spat of the Portuguese oyster. The culturists of Verdon who 
furnish it need have no anxiety about finding sale for what is collected 
during the spawning season. Arcachon will take a large quantit9, and 
we need scarcely observe that its employment will render i t  possible to 
u t i l i  lands supposed to be unproductive, and also abandoned parks 
which have been found not adapted to the culture of the common oys- 
ter. Their cultivation is still practiced in some places on the island of 
OIBron, and in some of the Claire8 of the Seudro and of La Rochelle. 
But the area devoted to this special industry is necessarily very Iimited, 
because, in spite of the favorable reports on the culture [education] of 
tho opter of the Tagus, the culturists do not appear disposed, at pres- 
ent a t  least, to abandon, in preference to the btter, the culture of the 
French oyster. 

I t  is mom important to find snitable fields for the exercise of the en- 
ergies of the maritime population; to find si& suitable for the establish- 
ments of whiah we are in need. 

we have extended our survey in part over our sea-coast, where por- 
tions of the beach still remain mused, aud in part along the shores of 
the Mediterranean, where we encounter a vast chaplet of lagoons, 
which are separated from the lake of Berre, where they do not termi- 
nate, however, and after a short interruption of continuity end at the 
lake of Le Canet. 

At  the sea-shore we mould designate some p l m ~  along the Charente 
and &dour, and particularly certain plains in the valley of the Gironde, 
where, as at  Verdon, the industry is almost entirely neglected. The 
opinion of the inhabitants of this coast is, that the culture of the oyster 
is there neither possible nor advantageous. This opinion has no foun. 
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dation in fact, because it is not possible to  doubt that the Portugyese 
oyster will thrive in any medium favorable to it. Such an opinion would 
be contrary to the teachings of natural history. We believe also that, 
in the Lower Medoc district, they will at some future time collect their 
spat in the Gironde. Meanwhile the intelligent culturists are boldly 
immersing on the beds in the riv& thousands of collectors, which are 
rapidly covered with young opters. This example is bearing fruit. 
!Chis year the park-cnlturists of Verdon have put down 120,000 tiles. 
Next year their imitators will be more numerous. 

It would be the same with the rearing (klevage) of the oyster, and if 
some one would make an initial attempt,with the proper means, i t  would 
be found that the grounds of Verdon, tho nature of which is siiuihr to 
those of Arcachon, where the Portuguese oyster, after detachment from 
the collectors, grows to an edible size in a year and a half, would produce 
oysters equal to those of the latter place in size and fatness. Up to the 
present the oyster industry of Verdon has simply limited itself to the 
following: To fish and dredge up every year whatever of oysters have ac- 
cumulated on the beds and concessions, and transport thorn as promptly 
as possible to the cultural stations.* 

It is true that the attempts at culture, 'in the manner urged by us, 
have not here given the best results. The oysters do very well at firsf 
in the claires and marshos, but if their stay is prolonged, they soon 
sicken. What is the cause of their decline? All those who have had 
experience in ostraculture would say, the want of fresh water and the 
renewal of the sea-mater; in a word, the absence of oxygen and food in 
a sufflcient quantity to nourish the oysters contained in the re'aring 
ponds. 

We would mention, as relating to this subject, a very remarkable 
fact. On the Canal de Rembsnd there is a park, constructed under the 
directioii of the municipality of Verdon, into which the scattered oys- 
ters gathered along the coast are deposited. The oysters which here 
find an asylum grow so rapidly that we have been enabled to present 
to the administration of the marine some specimens of them which in 
the space of less than three months had grown from 3 centimeters 
[I& of an inch] to 8 and 9 centimeters [3 to 34 inches] in diameter. 

The explanation of this phenomenon is as follows: The municipal 
Claire, whose aquatic inhabitants no epidemic has ever disturbed, is 
situated at  the level of the canal, receiving water from it twice a day, 
the water at most remaining stagnant only two or three days. 

We have expressed the wish, and commended the matter to the en- 

*We would here make an exception in favor of M. Bouchotto, who has established 
some very well managed cultural parks at Pointc de Grave. But those parks are not 
of the sort which we would see establi~jhod. Another exception we would note, in 
N. Tripota, who himself instituted a series of very instmotive and iuteresting exper- 
iments; and also in M. Peponnot. These are the only ones vho may have established 
olaires for artificial culture. 

--- 
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lightened attention of the minister of marine, that the work of deepen- 
ing and cleaning the canals of Rambaud and Le Conseiller be under- 
taken. The realization of this idea, giving to the honest and interest- 
ing population along the Gironde m opportunity for which they have 
long waited, would permit them to prmtice oyster-culture on the spot 
at Verdon, and would have the effect of yielding up hundreds of he& 
tares to industrial enterprise. 

We mill turn our attention to the Atlantic masts and the Shore6 of 
the Mediterranean. We are here brought into the presence of immense 
beaches and lagoons which no one has ever attempted to reclaim. 
Would it not, therefore, be found that the ponds of Berre, Caronte, 
Le Gloria, Mauguio, Palavas, Frontignan, Thau, Sigean, and Leucate 
are suitable for an enterprise of this kind? Does it not seem as if 
human industry might put an end to their sterility t The aquicultnral 
industry, for example, for which they seem to have been designed, would 
it not be able to there establish and develop itself9 We hare studied 
the southern coast in detail, the aridity of which presents an afflicting 
spectacle, and in passing from one to another of the stations along these 
shows we have been convinced that they might become a field for active 
iudustry and a source of national prosperity. 

a This conviction I have endeavored to muse t,he members of the sen- 
atorial commission, in charge of the restocking of our waters, to share 
with me, in making the report to them of the inve6tigation with which 
they had the honor to charge me in 1880. 

The plan of tho present report was limited esclusively to a single 
branch of aquiculture, having put aside everything which relates to 
marine pitJciculture and myticulture [culture of mussels] in order to 
devote oiirselves exclusively to the subject of the culture of the oyster. 
We may ask why the grand movement under the direction of the mar- 
itime administration and N. Caste, which determined tho inauguration 
of the ojstcr industry on the shores of the ocean, did not extend to the 
French coasts of the Mediterranean. Are the waters not adapted to 
the pr&OUf3 mollusk ; would they not be able to nourish it 3 Yes, most 
a,ssnredly. The oyster is no stranger to our southern ocean. They 
mere formerly to be had at Port  de Bouc, at Cette, on the Rocher-d’Agde, 
at Narbonne, &a. We still find fine ones, not to speak of the French 
~,43%&, at Toulon and in Salt-Water ponds in Corsica. Furthermore, we 
]lave s e n  magnificent beds established in the roads [bay] of Toulon, 
wcll ordered and managed, and which have nothing to envy in the 
splendid cultivations established on the shores of the ocean. 

At  Cette, in the canal connccting tho lagoon of Thau with the sea, 
the cultivators have established floating parks of small dimensions, for 
the largest mill not exceed forty square meters in area, on which they 
pilo up and fatten more than a million oysters annually. We find, there- 
fore, that the Faters of the Mediterranean possess the qnalities neces- 
sary to the growth and prosperity of the oyster. 
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* The principal reasons why the ostracultural industry has not get es- 

tablished itself on our southern coast are, in the first place, the ignor- 
ance of the art of aquiculture, for want of an example to follow, on tho 
pqrt of the maritime population of those districts; in the second, tho 
poor success of the attempts already made; and, finally, the greater suo- 
cess of all those who devote themselves to the culture of the rine, tl30 
silk-worm, and madder. Times are ROW changed; dflerent scourges 
have visited our southern provinces and ruined their secular industries. 
A more marked exodus of the population has now manifested itself far 
Borne years; the inhsbitants wihh regret leam the land where they mere 
born-they no longer yield them what will suffice for the Deeds of ex- 
istence. This emigration would be arrested the day that II new indue- 
try came to furnish a field for their activities. Do we not know that 
op te r  culture alone on our ocean shores regularly gives the means of 
existence to more than 200,000 p0rSOhS~ What immense resources 
would they not yield if the shores of the south could be taken up and 
developed iu proportion to the extent to which they are capable? 

But if it is necessary to cite tho example of the western coasts, where 
the cultivation of the oyster has always been practiced, in aa imperfect 
manner i t  is true ; if the citation of this example were necessary, ws  
rep&, to illustrate the splendid results which we would record, there 
is all the more reason why the southern comts should be cult,ivated, 
where the people have alwap ignored the very first principles of o g s k  
culture. 

The examples of Toulon and Cette &re too much isolated, and their 
influence extends over too restricted an area to provoke extensire imi- 
t&ion. It is asked if the success met with at thoeo places could be a8 
readily achieved in the Gulf of Marseilles, in the lagoon of Bcrre, and 
in thoRe of Lanpedoo and Itnusillon. Conscious of tho utility of the 
efforts which have been male  on the Nediterranean coasts, me have 
been authorized by the administration of tho marine to make some ex- 
periments in the lagoon of Thau, in gome of the estuaries of Langue- 
doc, in the Gulf of FOR, and the lagoon of Berre, which have related 
especially to the artificial reproduction of the Portuguese oyster md its 
culture. 

The work of artificial fertilization, using spawning adults which came 
from the Gironde, has, after some uncertnintr, been clearly success- 
ful, M. Eardy, deputy of the ,administration of the marho at  Cettc, 
whom we instruoted in our methods, wrote us, three weeks after our ex- 
periments were commenced, that the artificial fertilizrttions conducted 
by him resulted in producing mobile embryos in sixtyfive c a m  out of a 
hundred. This wna nearly tho average attained at Verdon. All that 
F ~ & B  needed was to disseminate these larvce in a favorable medium and 
to place collectors in proximity. The rock of Rouqucyrol, situated in 
the center of the lagoon of Thaa, seemed to bo favorable, and me had 



336 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

the tiles coated with lime placed around it; but we did not consider the 
poachers, who, profiting by the cover of the night, destroyed and broke 
up our tiles and apparatus. 

It did not seem worth while to repeat our experiments, seeing that 
the spawning season was alrendy well advanced when the foregoing 
occurred. We no longer doubt, after what we have seen and the experi- 
ence which we had in these matters, that the oyster will soon be propa- 
gated in the waters of the Mediterranean by the method employed by 
ns. In regard to rearing, we have remarked that the Portuguese oyster 
adapts itsolf r e v  readily to the waters of om southern coasts; but we 
have not noted with exactitude the rate of their growth, having pro- 
tected our stock in s cage, a mode of culture which would appear 
adapted to these shores, where those deadly enemies of the oyster, the 
boring whelks, are found in multitudes. 

Our conclusion it is easy to foresee. In  conformity with what hns 
been stated, we must acknowledge that the oyster industry may be 
developed and prosper on the French coasts of the Mediterranean. 

We cannot close this report without considering the mollusk which 
has been under discnssion in respect to its edible and commercial qud- 
ities. We know, however, that this species of oyster has its detractors. 
At  one time these had reached the point of demanding its total exter- 
mination. The pretext was, as we have said, the pretended danger 
that it would iuterbreed with and affect the purity of our native oyster, 
but the true reason was the fear that i t  would replace the French 
oyster in the esteem of the consumers; in a word, i t  was a rival. We 
hare shown what justice there was in this pretext. As to the real rea- 
son, that has no foundation. Has the sale and exportation of tho indig- 
enous oyster (designating by that name the flat oyster [O. edulicl], for 
the oyster of the Tagus may now also be considered indigenous) dimin- 
ished since the appearance of its rival? This does not appear to be 
the fact. Hare  our ostracultural establishments been encumbered by 
products which they could not dispose of9 Not at  all. The business 
is perhaps now less remunerative than formerly, because the number 
of dealers and producers is much greater; but all of the oysters that 
are reared or gathered are sold either in France or to other countries; 
and it is the same with the celebrated establishments, which find it im- 
possible to supply the demand made upon them from all sides. 

If the Portuguese oyster becomes the object of an important trade, and 
if i t  now contributes largely to the public food-supply, i t  will not be to 
the detriment of our native species. Because, relatively abundant, i t  
is better known, and, because of its cheapness, it is procurable by those 
of slender means. These are the causes which make for it many parti- 
sans. Moreover, would the reasons urged justify the interdiction of 
what is to-day an important ostracultural industry? Is it necessary to 
reduce to misery, on account of some particular dissatisfied interests, 
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so many honest people who, thanks to this mollusk, feel, perhaps for 
the first time in a long while, that their condition has improved 9 

Is it necessary to  reduce the unproductive lauds which they have 
converted into fertile parks to their primitive sterility? Is it necessary 
to arrest that progress which seems destined to bring oyster culture 
into favor on those parts of the French coasts where it is not yet devel- 
oped? And, from the point of view of political economy, would it not 
be most unreasonable to interfere with the production of a food-supply, 
under cover of the singular pretext that it interfered with and ruined 
the sale of a more delicate rival ? Do we need to defend the harvesting 
of rye because wheat is better? Yes, it has been said that the Portu- 
guese oyster was very much inferior to its rival in respect to flavor. 
This is possible, but this is a point to be decided by the consumer. 
The administration should have no preference, nor be orthodox in the 
matter of the flavor of oysters. 

Do they not tell us that Americans have not the proper delicacy of 
taste beciuse they relish the oyster of Virginia, which these persons 
would esteem but little more than Oslreu unguulutad But it is not only 
in America that that species is relished, but all over Europe; in France, 
in England, and in the whole of Northern Germany, where it is brought 
bot$ in the fresh state and canned. 

We have no fears regarding the propagation of the Portuguese oyster 
in our waters, because, seeing the facility with which it is reared and 
it8 rapid growth, it occupies an important place as a food product, in 
consequence of which it will always find a ready market. If our ostra- 
cultural establishments would but produce D much larger quantity they 
might be exported in lieu of the American oyster, with the additional 
advantage that they would be fattened in the parks before they mere 
taken to market. But in the present state oP the industry we are not 
able to supply the demands of home consumption. Each year, vessels 
go in search of cargoes of them in the Tagus ; but, in spite of this, they 
have great ditliculty in obtaining them for our ostracultnral stations, so 
that  the important dealers in common or flat oysters, in view of this 
condition of things, have not agreed to supply more than a certain per- 
centage of Portuguese oysters. 

We are conscious, moreover, that the detractors of this species are 
becoming less numerous; that, as the culture of 
become general and cultivators devote themselv 
be of those who will realize the least of its ben 
new method is unfolded. We should not forget that we now OCCUPY 
the first place in Europe as regards 
neglect maintaining it. 

In conclusion, it remains my duty to 8s my thanks to tha func- 
tionaries of the marine for the enlightened and hearty aosistance they 
have rendered me at all times, especially M. de Choisy, chief of the 
service at Bordeaux, and MN. Jouau, commissary at Pauillno; l’Hopitn1, 

Bull. U. 8. F. O., 82-22 April 26, 1 8 83. 



338 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

commissary at  la Teste; Alldgu, at.commissary Martigues; and, finally, 
to M. tho commissary SBnBs. We would also express to M. Hardy, a t  
Oette, our sincere thanks for the zeal he has shown and pains he has 
taken to aid and second us in our efforts. Our thanks are also due to 
M. Curet, captain; to M. Blanchereau and M. Dutemple. 

A P P E N D I X .  

ANALYSES OF THE PORTUGUESE AND UOMIKON OYSTER. 

Portugnese oysters, originally 
from Arcachon, or having been im- 

Native Portuguese 6ysters of Ver- 

.lo5 gram in every 100 grams of 
the soft parts of the animal. ported there at least a year. 

don. 
Iodine - .. 

.11 porn in every 100 grams of 

Iodine _ _  . 
Bromine-. Common or Frenoh oysters (0. .057 gram in every 100 grams of 

sdulls) from the basin of Broachon. Chlorine the soft parts. { I  
NOTE BY THE TRANSLATOR.-The resemblance O f  the Pol?tUgneSe 

and American oysters is in some respects most striking. In both, the 
impressions of the adductors are dark purple, while in 0. edalis it is 
almost invariably colorless. The muscle of both of the first-mentioned 
species is much more tender and evidently more readily digestible than 
that of the latter. 0. eduUs is smaller, and in every way inferior to 
both of the unisexual species. 

The Portuguese oy8ter differs, however, considerably from the Ameri- 
can in the form of the shell. The lower valve of the former is much 
more concave internally than that of the American, and the upper valve 
is often singularly bent to fit it. The internal-hinge border of the lower 
r d v e  also frequently overhangs the cephalic end of the internal con- 
cavity of the latter to an extent rarely, if ever, met with in our species. 

The body-mass is a very CO~SPiCUOuS portion of the soft parts of the 
Portuguese oyster. It is relatirely much thicker from side to  side than 
in any other species I have seen. The stratum of generative tissue is 
also of an extraordinary average thickness, aotually far exceeding in 
proportional volume the same layer in either the American or common 
oyster of Europe. 

It appears that the spat of Ostrea alzgulata, like that of the American 
species, grows much more rapidly than that of 0. edulis. For data re- 
specting the rate of growth of the spat of the American oyster, see my 
report, pp. 60-62, in the appendix to the Annual Report of the Com- 
missioner of Fisheries of Maryland for 1881. 




